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Wyville Thomson assigned the name Meiacrinus, though 
without defining its distinctive characters. No fewer than 
eleven species of this genus were dredged by the Chal¬ 
lenger; and, previously to his receiving this collection, 
Dr. P. H. Carpenter had come to the knowledge of three 
other species, a description of which he has communi¬ 
cated to the Linnaean Society. All these seem very 
limited in their geographical range, and not one of them 
has been found in the Atlantic. No fossil representative 
of this genus is at present known ; but it is by no means 
impossible that some of the Liassic (reputed) Pentacrini 
may prove to belong to it. 

In addition to the 28 plates drawn for Sir Wyville 
Thomson, and 5 of Pentacrinus wyvi lle-tkomsonii sup¬ 
plied by Dr. W. B. Carpenter, 35 plates have been drawn 
under Dr. P. H, Carpenter’s direction, many of them 
containing numerous figui-es ; while another has been 
autotyped from micro-photographs prepared by himself; 
making a total of 69 plates, for the most part admirably 
executed, besides 21 woodcuts in the text. When we 
add that the work is provided with a copious bibliography 
and an excellent index, we hope that we shall have made 
it clear that nothing, in our judgment, is wanting to its 
completeness.—The report on the Comatulidc?, of which 
the preparation was far advanced before it was put aside 
for that on the stalked Crinoids, will, we trust, speedily 
follow. We shall next look for the monograph of the 
Iilastoidea, on which, it is understood, Dr. P. H. Car¬ 
penter has been for some time engaged, in conjunction 
with Mr. R. Etherege, jun., and which will, we believe, 
throw an altogether new light on that most interesting 
group. And every British Paleontologist, we feel sure, 
will desire that he may then find himself enabled to under¬ 
take, on the sure basis he has now laid, a complete re¬ 
view of the Fossil Crinoidea and a re-investigation of the 
little-understood Cystidea. 


FRANKLAND AND JAPP’S INORGANIC 
CHEMISTRY 

Inorganic Chemistry. By Edward Frankland, Ph.D., 
D.C.L., LL.D., F.R.S., Professor of Chemistry' in the 
Normal School of Science ; and Francis R. Japp, M.A., 
Ph.D., F.I.C., Assistant Professor of Chemistry in the 
Normal School of Science. (London: J. and A. 
Churchill, 1884.) 

HEN one opens a new book on Chemistry written 
by men who are generally recognised to be 
masters of their subject, one expects to find some light 
thrown on the great and confused heap of details with 
which one is accustomed to be confronted in the pages 
of the ordinary chemical text-book. 

Hydrogen, it is true, can scarcely be expected to have 
changed its properties since the last treatise on descrip¬ 
tive chemistry was published ; it still remains “a colour¬ 
less gas devoid of taste and smell ” ; it is still a fact that 
" owing to its lightness this gas may be collected in 
inverted vessels by upward displacement.” No one will 
venture to dispute the assertions that “ in the free state 
hydrogen occurs in the gases of volcanoes (Bunsen),” or 
that “in combination hydrogen occurs in enormous 
quantities in water.” But we have heard these state¬ 
ments so very often. Are they not preserved for us in 


the pages of scores of books, and of tens of scores of 
pamphlets ? Surely it is not asking too much from our 
masters in chemistry that they should begin to make 
some use of the many facts which have been so laboriously 
collected. The “ hewers of wood and drawers of water ” 
have brought the materials into the camp : must they lie 
there for ever unused ? They have been scheduled and 
catalogued a thousand times ; was it necessary or advant¬ 
ageous that Profs, Frankland and Japp should undertake 
the work of issuing another catalogue ? 

The book before us contains 783 pages of printed 
matter ; of these, 650 pages are devoted to descriptions 
of the elements and their compounds. One cannot expect 
much in this part of the book, except a repetition of the 
well-known facts. The formula; in this book are perhaps 
a little more picturesque than usual; the judicious em¬ 
ployment of thick type and small o’ s, whether commend¬ 
able or not from the chemical point of view, certainly 
gives an air of distinction to the page which the ordinary 
text-book is obliged to do without. 

Turning to the introductory chapters, one is somewhat 
taken aback to learn on page I that cohesion, heat, light, 
gravity, chemical affinity, and electricity, are all forms of 
force. After learning this, one is certainly not surprised 
to be informed (pp. 64-5) that the formulas II - C—H 

II j, 

and 0 = C = o, “give no indication that the molecule of the 
first compound contains a vast store of force, whilst the 
last is, comparatively, a powerless molecule.” This con¬ 
fusion between force and energy is painfully visible 
throughout the book. Is there something radically 
absurd in the attempt to apply dynamical notions to 
chemistry ? If not, why is it that when a chemist commits 
himself to a statement involving the conceptions force 
and energy in nine cases out of ten he gets altogether 
confused ? 

A great part of the advance made in chemistry in 
recent years is based on the adoption of clear and 
practical definitions of the atom and the molecule, and 
on the conceptions which flow from these definitions. 
Chapters IV., V., and VI. of Profs. Frankland and Japp’s 
book deal with these subjects. Chapter IV. gives a clear 
and trustworthy account of the laws of chemical combi¬ 
nation ; Chapter V. deals with the atomic theory in an 
exceedingly satisfactory manner ; and Chapter VI. pre¬ 
sents us with a sketch of the methods whereby the 
molecular weights of gaseous elements and compounds, 
and the atomic weights of elements, are determined. 
These chapters appear to us to be especially good; a 
careful study of them is likely to be of much benefit to 
the student of chemistry. But if the student be of a 
critical turn of mind, he may object that he should be 
shown the “ steep and thorny way,” while the authors 
themselves, in the other parts of their book, “the primrose 
path of dalliance ” tread. Thus, to take an instance, the 
molecular formula of ferric hydrate is given (p. 59, note) 
as h e 2 H c O G ; but ferric hydrate has never been gasified, 
and the theory of molecules as developed in Chapter VI. 
is a theory strictly applicable to gases only. Indeed, we 
might object to the incongruity between the teaching of 
Chapters V. and VI., and the practice of most of the 
book, These chapters define atom and molecule, and 
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give us the outlines of a self-consistent theory ; but the 
chapters on descriptive chemistry employ the term “ mole¬ 
cule” in the vaguest and widest way, eg. (p. 67) these 
formulas are given as molecular (KO) 2 , (O s Zn), (NH S ) 2 , 

f° 

and these as semimolecular OK, < Zn, NH 2 . 

lo 

Indeed, all through the book little or no distinction is 
made between the formulae of gases and those of solids ; 
all are treated as molecular. The disadvantage of doing 
this becomes very apparent when we turn to our authors’ 
treatment of the much-vexed questions connoted by the 
term “ valency ” or “ atomicity.” 

Here the reviewer would protest against the use 
of the term “ atomicity ” as synonymous with “ valency 
of atoms.” On p. 30 we are told that the molecules 
of hydrogen, oxygen, chlorine, &c., are diatomic, and 
the molecule of ozone is triatomic; if, therefore, we 
meet with the statement that oxygen is a diatomic 
element, we should naturally interpret this to mean 
that the molecule of oxygen is twice as heavy as 
the atom; but we find that it means something quite 
different: it means, according to this book, that oxygen 
has an atom-fixing power equal to twice that of one atom 
of hydrogen. 

The treatment of valency, or equivalency, of atoms by 
Profs. Frankland and Japp is, in our opinion, onen to the 
gravest objections. 

The statement on p. 57 that the atomic weight of an 
element “is the smallest proportion by weight in which that 
element enters into, or is expelled from, a chemical com¬ 
pound” (italics are ours), we think, strikes the keynote of 
the confusion which immediately becomes evident. If for 
the words in italics are substituted the words, a molecule 
of a che?nical compound, and if the definition of moleculej 
as given by Clerk Maxwell or other physicists and as 
practically adopted by our authors (pp. 26-7), is rigidly 
adhered to, the confusion, we are convinced, would 
vanish. 

It may be said that the word ‘molecule’ is understood 
in the definition quoted, and also in the statements that 
appear on p. 57 and elsewhere— eg. in the mutual action 
of zinc and steam, “ one atom of zinc expels from the 
steam two atoms of hydrogen ” (italics are again ours); but 
the frequent reiteration of the word would do something 
to restrain the chemical student from giving the reins to 
his fancy and plunging into dreams of graphic formulas 
supposed to represent the structure of molecules, the 
existence of which is unproved. 

Each element is said (p. 58) to have a certain atom¬ 
fixing power, and we are told “ each unit of atom-fixing 
power will be named a bond.” But when we come to 
study the formulae which are constructed on this basis, we 
find that a bond is not a unit of atom-fixing power or of 
any other “ power” at all. We find that an element with 
two bonds is simply an element one atom of which usually 
combines with two atoms of hydrogen or chlorine, &c., 
but the “ power ” cannot be measured by the number of 
atoms fixed. It is in our opinion altogether erroneous to 
speak of a “ bond ” as a unit of power, unless one is pre¬ 
pared to employ the term “ unit” in a sense in which no 
known science has been bold enough to use it, and the 
word “ power ” in no particular sense at all. 


j The valency of many elementary atoms varies accord¬ 
ing to the nature of the other atoms with which they are 
combined in various compound molecules. The valency 
of an atom is, as a rule, expressed by an odd or an even 
number (there are more exceptions to this rule than the 
authors seem willing to admit on p. 60). “ These remark¬ 
able facts can be explained by a very simple and obvious 
assumption, viz. that one or more pairs of bonds belonging 
to the atom of an element can unite and, having saturated 
each other, become, as it were, latent 

One is obliged to ask here, Is this a scientific explana¬ 
tion ? Does the explanation explain anything ? What 
are these bonds which “become, as it were, latent”? Are 
not the facts much more “ simple and obvious ” than the 
explanation ? What is the explanation ? 

Then we are told (p. 61) that “the apparent exception 
to this hypothesis [one asks, What hypothesis?] nearly all 
disappear on investigation. Thus, iron, which is a dyad 
in ferrous compounds as (FeCl 2 ), a tetrad in iron pyrites 
(FeS 2 ), and a hexad in ferric acid (Fe 0 2 ( 0 H) 2 ), is ap¬ 
parently a triad in ferric chloride (FeCl 3 ) ; but the vapour- 
density of ferric chloride shows that its formula must be 
doubled—that, in fact, the two atoms of the hypothetical 
molecule of iron (Fe 2 ) have not been completely sepa¬ 
rated.” Then follow structural formulas (so called) of the 
iron compounds already named. If this is the kind of 
explanation that the bond hypothesis has to give of facts, 
we may well doubt whether any scientific advance is to 
be hoped for by using this hypothesis. 

There is, it would seem, something metaphorical in the 
statement that when the bonds have satisfied each other 
they “ become, as it were, latent ” (italics ours): and 
“ when a metaphor comes to be regarded as an argument, 
what an irresistible argument it always seems ” ! 

One is so apt in chemistry to prove a fact by a hypo¬ 
thesis. We cannot but think that this method is too often 
followed in the book before us. For instance, the fact 
that water of crystallisation is generally easily removed 
by heating the crystalline salt, is explained (?) by the 
statement that “ in the formation of such compounds no 
change takes place in the active atomicity of any of the 
molecules.” 

Great advances have been lately made in the study of 
chemical affinity. We turn with pleasure to Chapter XII., 
hoping to have our views on this subject rendered clear 
and definite. 

Chemical affinity “ may be measured as regards its ex¬ 
tent and as regards its intensity.” Relative extent of 
affinity is measured, we are told, by the number of atoms 
of a standard element with which two or more given ele¬ 
ments (? elementary atoms) can combine. “ Extent of 
affinity \s thus directly connected with atomicity.” “ Rela¬ 
tive intensity of affinity of two or more elements for any 
given element refers to the resistance which their com¬ 
pounds with this element offer to decomposition. The 
measure of this intensity is the quantity of heat evolved 
in combination or required for decomposition.” 

“ Extent of affinity ” seems to be here closely connected 
with the atom of the elements ; we are left in doubt 
whether “ intensity of affinity ” is or is not similarly con¬ 
nected with these atoms. 

The measure of the intensity of affinity seems to have 
something of the nature of an atomic bond, it is so very 
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protean jj our faith in this measure is rudely shaken by 
the statements on pp. 104 -5. There are many interest¬ 
ing statements in Chapter XII., but one finds it difficult 
to discover why the heading should be “ Chemical 
Affinity.''’ 

The time is surely past when we are to expect the 
chemical student to be content with a sketchy outline of 
such subjects as affinity and thermo-chemistry. If these 
subjects are really parts of the science of chemistry—and 
surely they are all-important parts—let themjbe dealt with 
as such, and not thrust into a comer and treated so that 
the student is ready to conclude that, if he is able to repeat 
the properties of thg elements and their compounds, he 
must of necessity be a chemist. Tire real science of 
chemistry is something more than a string of disconnected 
facts and a few mutually independent hypotheses. 

We cannot but think that, had the authors of this book 
cut out most of the graphic formulas, been content to use 
the notation adopted by other chemists, and carefully 
considered, digested, and arranged the materials they 
have brought together in the first nineteen chapters, they 
would have produced a much better and a much more 
scientific treatise. M. M. P. Muir 

LETTERS TO THE EDITOR 

[ The Editor does not hold himselfresponsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond ■with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

\ The Editor urgently requests correspondents to keep their letters 
as slwrt as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.} 

Mr, Lowne on the Morphology of Insects’ Eyes 

(1) It is, I imagine, sufficiently obvious that I was not at 
liberty to state in my previous letter the circumstances connected 
with the action of the Royal Society in regard to Mr. Lowne’s 
paper, now inaccurately related by him. 

It is also clearly impossible that I should take any notice of 
Mr. Lowne’s letter in your journal of April 9 (p. 528) beyond 
expressing my surprise that he should suppose tfiat I have had 
any personal feeling in regard to him or his work, and my regret 
that he should accuse Prof. Schafer, Dr, Hickson, the Royal 
Society, and the Cambridge histologists of ill-treating him in 
various ways. 

(2) I would beg to assure my friend Dr. Romanes that he is 

mistaken if he imagines that I intend to publicly discuss the 
affairs of the Linncau Society with him either here or elsewhere. 
At the same time I consider that I am at liberty to express my 
judgment as to the scientific value of a paper published by the 
Linnean Society, and that neither he nor the author of the paper 
are. entitled to object to my discharging what I conceive to he 
my duty in this respect. If. Ray Lankester 

II, Wellington Mansions, N.W. 

Abnormal Season in the Niger Delta 

As you are aware the waters of the Nile are at present 
abnormally lotv, and having just received a letter from the 
Niger, I thought ii might inrerest you to learn that the season 
is abnormal also there. My correspondent, who has an experi¬ 
ence of many years on the river, states : — 

“We have had the most extraordinary weather since the 
commencement of the year-heaps of rain up to the present 
during both months (January and February), and yesterday one 
of the worst tornadoes I have ever seen, and that from the due 
north ; usually 1 1 lie bad ones come about Christmas from the 
south-east, i never saw rain, up to the present, after Christmas 
daring the first three months of the year, which are the unhealthy 
ones. These months arc this year so far fairly healthy, although 
the falling of so great a river as the Niger must wash down a 


! mass of tilth, not so much bom the towns on the banks as from 
the hundred small and large villages and towns up all the creeks 
or tributaries along its banks," 

1 have asked if any barometer observations are made, and if I 
could have a. return of them for the past year. 

J. P. O’Reilly 

Royal College of Science for Ireland, Stephen’s 
Green, Dublin, April 16 

Tardy Justice 

You well advocate the establishment of a well-endowed scien¬ 
tific University in London. Perhaps, however, London is like 
a mass of dough which needs leaven. Why should not the Cor¬ 
poration of the City of London be that leaven ? Perhaps, how¬ 
ever, the Corporation needs that some one should employ a 
ycast-genn in order to sta rt Us fermentation. Or, if it be lawful 
to compare that august body to a pump, perhaps a handle is 
necessary' winch some one may' work. Why should not the 
yeast-germ, or the handle, be found in Gresham College? 

April 17 Z. 

A Query 

I WORKER if any of your readers could suggest a material 
which would fulfil the following requirements :—(1) Great cheap¬ 
ness ; (2) capability of being readily cast, or moulded, into 
simple shapes witli no delicacy of detail; (3) not very brittle ; 
(4) not fusible under a temperature of nos F. It should also 
afford a surface which could be readily painted, and it should not 
be too heavy, a specific gravity not much in excess of water being 
the best. India-rubber I find answers all requirements suffi¬ 
ciently well, except that it is much too expensive a material. 

April 17 M. X. 

The Use of Artificial Teeth by the Ancients 

This is not a new discovery, as stated in Cosmos (see Nature, 
April 16, p. 564). Cicero, De Legib. II., 34, quotes a law from 
the Twelve Tables forbidding the combustion or burial of costly- 
golden articles, but allowing an exception in favour .of “teeth 
fastened wiLh gold " (Quoi auro dentes vincti escunt, Crc.). 

Heidelberg, Germany, April 18 O. S. 

Far-Sightedness 

A PANORAMA of the Alps, as seen from the Piz Langard in 
the Enga.dinc, used to he sold, upon which Mont Blanc was 
figured, though some 3° distant. On a remarkably clear day 
this was pointed out to me, and I have no reason to doubt that 
I actually saw Mont Blanc at that distance. One morning I 
was walking on the terrace in front of Mr. Leland Cossart’s 
house in Madeira, at an elevation of dose upon 2000 feet above 
the sea, when the conversation turned on far-sightedness, and I 
pointed out two specks on the horizon as vessels. This they 
proved to be, when my friend informed rue that no vessels had 
before been made out on the horizon from that position, even 
with the telescope. J. SiAitKiE Gardner 

7, Dauier Terrace, Chelsea, April 17 

AIMS AND METHODS OF THE TEACHING 
OF PHYSICS' 

HE United SLates Bureau of Education has recently 
employed Prof. Charles K. Wead, A.M., Acting 
Professor of Physics at the University of Michigan, to 
draw up a set of inquiries respecting the teaching of 
plivsics and to collate and discuss tire answers received. 
The results of his labours arc now before us in a rather 
unusually lengthy circular issued by the Bureau. They 
are drawn from seventy replies to a set of questions sent 
to a selection made by the Commissioner of Education 
of masters of schools of various grades in the United 
States, compared also with information gathered from 
England and other countries. A table at the end showing 
as clearly as can be done in a word or two under each 
heading the tendency of each answer, makes it easy to 

_ 1 fi Circular of Information/' No. 7, 1884, of the U. S. Bureau of Educa- 
t; ion. (Wash i ng t on, 1884.) 
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